
 

|| ISSN(online): 2589-8698 || ISSN(print): 2589-868X || 

International Journal of Medical and Biomedical Studies 

Available Online at www.ijmbs.info 

NLM (National Library of Medicine ID: 101738825) 

Index Copernicus Value 2019: 79.34 

Systematic Review Article                                                Volume 5, Issue 1; January: 2021; Page No. 01-05  

 

1 | P a g e  
 

ACUTE ASTHMA, PROGNOSIS, AND TREATMENT 

Dr. Khaled Hassan1*, Mahmood Ali Hasan2, Ali Zainuddin2, ‏Maryam Kadhem2, Jaafar Mulla Ahmed Hasan Yusuf2, Zainab 

Ahmed Khamis2, ‏Zahra Alasfoor2, Abdullah Al Sheikh3, Dalia Alshaer3, Basem Ghazi Ahmed3, Asil Bushnaq3, ‏‏Abdulrahman 

Alghamdi 3, ‏Mohamed Darwish4, Abdulaziz Alfoudari5, Rayan Dashnan6, Mohammad Abdulrahman Saad6, Norah Almufadhi7, 

Ahmed Almegdad8, Lubna Alolaiwi9 
1Consultant Family Medicine, Saudi Arabia. 
2Cairo University, Egypt. 

3King AbdulAziz University, Saudi Arabia. 
4October 6 University, Egypt. 
5Arabian Gulf University, Bahrain. 
6King Khalid University, Saudi Arabia. 
7Qassim University, Saudi Arabia. 

8Medical University of Warsaw, Poland. 

9General dentist, Saudi Arabia 

Article Info: Received 28 November 2020; Accepted 30 December 2020 
DOI: https://doi.org/10.32553/ijmbs.v5i1.1610      

Corresponding author: Dr. Khaled Hassan 
Conflict of interest: No conflict of interest. 
 

Abstract 

Background: Asthma is a major health problem affecting all ages that increase the mortality rate worldwide. Early detection 

of its signs and symptoms are essential to control and maintain the disease and effective treatments are administrated, such 

as; β-agonists and corticosteroids. The current review is about acute asthma, prognosis, and treatment.  

Methods: Scientific articles that linked to the present topic were obtained using an online searching process. The searching 

process included different scientific websites such as Google Scholar and PubMed. We obtained 16 articles that matched with 

the current subject and written in English. Of those 16 articles, 4 were excluded as they published before 2000, or mayn’t 

focusing on the present topic, or written in a language other than English; therefore, only 12 papers were included, and they 

were published till 2020. 

Results: Articles were selected according to the inclusion criteria that we selected, and then the discussion of the subject was 

performed under the main titles. 

Conclusion: Asthma is one of the most chronic inflammatory disease that increased the mortality rate worldwide. Asthma 

could affect 300 million individuals and account for one death among 250 death cases. All patients admitted with asthma 

exacerbation should be assessed promptly through detecting and recognition worsening signs and symptoms. The initial 

treatment includes oxygen administration, Short-acting β-agonist, and systematic corticosteroids. Decreasing the severity of 

asthma exacerbations by improving daily therapy for asthma, controlling environmental triggers, and increasing patient 

education toward asthma risks and how they recognize its symptoms and seek for health care help.     

Keywords: Asthma exacerbations, β-agonist, corticosteroids, differential diagnosis, fatal and non-fatal asthma. 

Introduction 

Asthma is considered as one the most chronic diseases 

among adults worldwide, also, it could be defined as a 

chronic air way disease that is accompanied by severe 

respiratory disease, which known as exacerbations [1, 2]. In 

another words, asthma exacerbation is associated with 

increasing of cough, dyspnea, chest tightness, and wheezing 

that is associated with lung dysfunction [3]. Asthma could 

affect almost 300 million individuals worldwide, it causes 

1.8% million hospitalizations every year [1, 3]. In the 

United States, asthma affects from 7% to 8% of the adult 

population that might reached to 24 million and increase the 

mortality rate that estimated 13.3 deaths/million every year 

[4, 5]. Elderly population are more likely to experience 

asthma, especially those who are living in the developing 

countries [6]. Approximately people with asthma 

exacerbation from 6% to 13% admitted to the hospital [7], 

which account almost two million visits to the emergency 

department every year [8]. The rate of admission increased 

by increasing ages, elderly people accounted 14% 

admission rate more than the younger individuals (7%) [9]. 

Additionally, the mortality rate increased among elderly 

people which accounting two-third of deaths cases due to 

asthma [10]. Therefore, asthma is a fetal disease and should 

be effectively treated [11].  

Asthma exacerbation is treatable and avoidable disease 

depending on adequate therapy and patient education [12]. 

The treatment included exacerbation’ prompt recognition, 

severity detection, determination and selecting a proper 

therapy, providing of acute care if needed [13, 14]. 

Additionally, the physicians have a vital role in preventing 

severe asthma exacerbations through identifying patients 

with high risks for fatal asthma, educate them to could 

identify/recognize the disease’ deterioration. Also, 

providing an effective plan for patients helping them 

managing asthma exacerbations and educate them seeking a 
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help, managing some of comorbidities, such as; sinusitis, 

chronic obstructive pulmonary disease, rhinitis, atopic 

dermatitis, obesity, obstructive sleep apnea, and vocal cord 

dysfunction [15, 16]. Therefore, the current review is about 

the prognosis and the treatment of acute asthma.  

Materials and Methods 

Scientific article that linked to the present topic were 

obtained by using an online searching process. The 

searching process included different scientific websites 

such as Google Scholar and PubMed, using several 

keywords such as; Asthma exacerbations, β-agonist, 

corticosteroids, differential diagnosis, fatal and non-fatal 

asthma. We obtained 16 articles that matched with the 

current subject and written in English. Of those 16 articles, 

4 were excluded as they published before 2000, or mayn’t 

focusing on the present topic, or written in a language other 

than English; therefore, only 12 papers were included, and 

they were published till 2020.   

Discussion 

History and Physical examination  

An interview and physical examination are essential to 

determine the disease severity. Asthma triad includes 

wheeze, chronic cough, and dyspnea, patients might be 

diagnosed with all these symptoms or might exhibit only 

one symptom. Approximately 24% to 35% of population 

presented with these symptoms are diagnosed with asthma. 

Persons with audible wheezing are diagnosed with 

moderate asthma, but absence of wheezing might be a sign 

of severe airflow obstruction. Asthma symptoms become 

worse in the early morning or at night [12, 17-18].  

Severe asthma symptoms include sensation of air hunger, 

severe fatigue, cough with/without sputum, insomnia, chest 

tightness, and inability to lie flat. Additionally, severe 

asthma had several signs, such as; tachycardia, obtundation, 

using of accessory muscles of respiration, diaphoresis, 

chest’ hyperinflation, apprehensive appearance, tachypnea, 

inability to complete sentences, wheezing, and difficulty in 

lying down. Other signs required hospital admission for 

emergency care called ominous, such as; signs related with 

mental status either with or without cyanosis. In additions, 

signs and symptoms related to pneumomediastinum, 

pneumonia, and pneumothorax should be 

examined/investigated by subcutaneous crepitations’ 

palpation, especially in the supraclavicular areas of the 

chest wall [19, 20].  

There are several variables worsen the symptoms of 

asthma, such as; air pollutants, and sulfites, exposure to 

triggers, animal dander, pollen, and house dust mites [18]. 

Additionally, tobacco smoke could worsen lung function, 

increased exacerbations acuity, and increase the need for 

healthcare needs [21]. Exposure to chemicals, dusts, non-

steroidal anti-inflammatory drugs (NSAIDs), menstrual 

cycles, and strong emotional expression might worse 

asthma symptoms [12]. Among children and infants, viral 

respiratory infections could lead to asthma exacerbation 

[22]. Patients’ respiratory and pulse rate, and blood pressure 

should be considered during physical examination and 

therapy [12]. Severe asthma risk factors should be assessed, 

such as; numbers of hospital admission and emergency 

department’ visits in the last months and years, intubations, 

low socio-economic status, illicit drug use, inner-city 

residence, and other psychosocial problems [23]. 

Additionally, asthma could be aggravated due to 

comorbidities, such as; gastroesophageal reflux disease, 

depression, allergic bronchopulmonary aspergillosis, 

rhinosinusitis, obstructive sleep apnea, and obesity [23]. 

Elderly populations suffer from typical asthma symptoms 

that might reduce bronchoconstriction’ perception, which 

might result in delay of healthcare seeking and increased 

the risks of severe asthma. Also, elderly patients use some 

medication which lead to asthma exacerbations, such as; 

NSAIDs, acetylsalicylic, and β-blockers [24, 25]. 

Differential Diagnosis  

Asthma diagnosis could be occurred and confirmed through 

some quantitative measurements of lung function and using 

a diagnostic test, such as; spirometry which considered as 

the most preferred test for diagnosis and could be procced 

in the primary care office or in the laboratories of 

pulmonary function. This test could measure the maximum 

air volume exhaled from maximum expiration, which 

known as the forced vital capacity (FVC) and measure the 

air volume exhaled during the 1
st
 second (FEV1). 

Additionally, spirometry could evaluate symptoms’ 

potential reversibility and obstruction among patients aged 

above five years old. Fractional exhaled nitric oxide and 

sputum eosinophils (inflammation biomarkers) could be 

assessed as a supplementary asthma diagnosis [13, 26-27].  

Other differential diagnosis of asthma might include elderly 

populations with obstructive disease who might have the 

same features of asthma and chronic obstructive pulmonary 

disease (COPD), which accounting for 50% and more. Both 

COPD and asthma’ overlap syndrome is distinguished by 

increased airflow’ variability and incompletely reversible 

airway obstruction [18]. Besides, vocal cord dysfunction, 

epiglottitis, intrathoracic tracheal obstruction, bronchitis, 

edema, cardiogenic pulmonary edema, hyperventilation 

syndrome, bronchiectasis, foreign body, noncardiogenic 

pulmonary, chemical pneumonitis, pulmonary embolus, and 

pneumonia are included in the differential diagnosis of 

asthma [15-19]. In case of acute asthma, diagnosis with 

chest radiographs aren’t necessary if the chest examination 

didn’t reveal any abnormal clinical other than the associated 

signs and symptoms with an acute exacerbation. While the 

chest radiograph is urgent in case of complications, such; 

congestive heart failure, pneumothorax, atelectasis 

secondary to mucous plugging, or pneumomediastinum 

[12].  
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Predictors of fatal and non-fatal asthma  

Fatal or non-fata asthma’ associated risk factors are 

identified which accelerate early asthma exacerbation’ 

treatment and recognition. This could be occurred if the 

patients have a history of allergic asthma, has experienced 

multiple visits to the emergency departments or more 

hospital admission for seeking intensive care. Also, if the 

patient has a previous history of episode of near-fatal 

asthma. Additionally, a previous history of intubation, 

respiratory failure, and mechanical ventilation. Other 

suspected allergic symptoms should be assessed, such as; 

allergy to dust mite species and Alternaria species, which is 

considered as severe asthma’ trigger [28].  

Poor/improper adherence to medical treatment or prescribed 

therapy is considered as risk factor. Improper therapy 

means failure to use inhaled corticosteroids, concomitant 

use of β-blockers, or excessive use of β-agonists as a 

primary therapy. It was reported that majority of patients 

are at a high risk for severe asthma exacerbation due to the 

highest withdrawal of oral corticosteroids (OCSs). Other 

risk factors included, lack of education regarding proper 

management methods, lack of writing a plan for asthma 

action, and few patients access for adequate health care. 

Severe asthma exacerbations are associated with socio-

economic factors, such as; elderly patients who are 

residents in the inner-city environments or adolescents’ 

patients didn’t adhere to proper therapy. Higher incidence 

of severe asthma is reported among ethnic groups, such as; 

Americans of Spanish or African inheritance. Other risk 

factors included cardiovascular and chronic lungs diseases 

are also considered risk factors [29].  

Treatment  

Asthma exacerbation should be treated and recognized 

early to achieve the management’ success. Patients who are 

admitted to the emergency department with acute asthma 

should be quickly assessed for airway adequacy, 

circulation, and breathing. The assessment could be 

occurred through a set of pulse oximetry, respiratory effort 

and rate, and started the treatment promptly [18]. Treatment 

process didn’t depend on evaluation of lung function 

parameters only, but it based on previous treatment’ 

efficacy and clinical findings [12]. The therapy includes 

hypoxemia correction, inflammation treatment, and a fast 

reversal of airway obstruction. The treatment process starts 

firstly by giving oxygen to maintain the oxygen saturation 

above 90% [13]. Pollen-sensitive patients with seasonal 

asthma exacerbation could be treated easily compared to 

those patients with exacerbation triggered by a viral 

infection [12]. β-agonists are prescribed and given to treat 

airflow obstruction rapidly, while in case the patients didn’t 

respond to β-agonists or patients exhibited moderate or 

severe asthma exacerbations, anticholinergics/ systemic 

corticosteroids are given early for treatment [13]. Inhaled β-

agonists and inhaled corticosteroids (ICSs) are effective in 

treating allergic asthma, while systematic corticosteroids 

(SCS) are needed to treat the infected patients [30].  

β-agonists 

β-Agonists are bronchodilators that effectively relax 

bronchial smooth muscle through acting on β receptors. The 

first line therapy for treating the acute asthma exacerbation 

use short-acting β-agonists, for example; albuterol which is 

the common β-agonists used for treating acute asthma [18].  

β-agonists could be administrated in different forms, such 

as; nebulizer, intravenous injection, metered-dose inhaler 

(MDI), and subcutaneous injection. Aerosolized 

bronchodilators could be administrated by continuous-flow 

nebulization, while its efficacy increased through 

administration by MDI. This might be attributed to that 

MDI is more cost/time effective, compared to nebulizer 

therapy when administrated with appropriate inhaler 

technique using spacer device or holding chamber [31]. 

Additionally, the length of stay at the emergency 

department significantly decreased by using MDI/spacers, 

lower cumulative dose of albuterol, higher improvements in 

peak expiratory flow (PEF), and MDI could be easily 

administrated at patients’ home [32]. β-agonists should be 

used only for treating acute asthma, but if it used on chronic 

cases might cause tolerance and desensitization. 

Palpitations, tremor, hypokalemia, hyperglycemia, and 

tachycardia are the most adverse effects associated with β-

agonists [18]. Long-acting β-agonists (LABAs) didn’t have 

any role in treating acute asthma management. While, for 

long term treatment of moderate to severe asthma, it can be 

used combined with inhaled corticosteroids [13].  

Corticosteroids 

Corticosteroids are considered the most effective anti-

inflammatory agents for treating asthma, its action begin 

and take up to six hours till become clinically apparent [33]. 

In the emergency department, systemic corticosteroids are 

used for treating moderate or severe asthma.  A short course 

of corticosteroids and short-acting β-agonists used for 

asthma exacerbations effectively reduced the rate of relapse 

[34]. In the acute setting, intramuscular or intravenous 

corticosteroids could be used in the first acute asthma 

treatment [29]. While in the ambulatory setting, patients 

with mild asthma and patients who refused the oral 

corticosteroids (OCSs) should reserve high dose of ICSs 

[12]. It is necessary to start the treatment at home before the 

patient become too ill to could control and manage the 

disease. ICSs could decrease the most associated risks of 

systematic corticosteroids (SCSs), such as; psychosis, 

increased appetite, insomnia, hyperactivity, as well as it 

impacts on the organ system and bone metabolism. 

Additionally, ICSs are more effective for patients who 

overusing β-agonists or patients with upper respiratory tract 

infections [35]. Additionally, after discharge from hospital, 

OCSs are administrated to patients with acute asthma, 

almost 10% to 20% of patients with acute asthma due to 

unresolved treatment will relapse within two weeks. ICSs 

therapy could reduce the relapse’ changes and ICSs could 

be used in combination with long acting β-agonists to 

reduce the dose of ICSs [36].    
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Conclusion  

Asthma is one of the most chronic inflammatory disease 

that increased the mortality rate worldwide. Asthma could 

affect 300 million individuals and account for one death 

among 250 death cases. All patients admitted with asthma 

exacerbation should be assessed promptly through detecting 

and recognition worsening signs and symptoms. The initial 

treatment includes oxygen administration, Short-acting β-

agonist, and systematic corticosteroids. High dose of 

inhaled corticosteroids is administrated if the patients 

couldn’t tolerate systematic corticosteroids. Decreasing the 

severity of asthma exacerbations by improving daily 

therapy for asthma, controlling environmental triggers, and 

increasing patient education toward asthma risks and how 

they recognize its symptoms and seek for health care help.     
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